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Transformation
• Requires evolutionary changes in business
culture, institutions and processes
• Rapid response to needs of war-fighter
…reduced acquisition and logistics span
times
• Budgetary realities focus program managers
on total ownership cost
• Improved life cycle effectiveness and efficiency
• Learn from those who have “done it”
• Industry based deployment and projects
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Lean is a process of eliminating
waste with the goal of creating value
for enterprise stakeholders.
-Lean Enterprise Value, Murman et al
Lean Transformation
is about:
• Customer-focus
• Knowledge-driven
• Eliminating waste
• Creating value
• Dynamic and continuous
The Fundamentals:
• Specify value
• Identify the value stream
• Make value flow
continuously
• Let customers pull value
• Pursue perfection
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The Boundaries of Enterprise
Transformation are Merging… Unified
Framework for Fundamental change
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Concentration is on Government-
Industry Interfaces
3
AFMC Commander’s Intent
Expeditionary mindset and culture
Innovative, adaptive, and responsive
Easy to do business with
Effective and efficient
Deliver effects-based capability to the war fighter
Enabled by capable processes shared by 
government and industry
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LAI: Where We Are Going
The  Total US Aerospace
Enterprise
Value Creation
Leveraging Consortium
Knowledge to Accelerate
Transformation
Action Oriented, Fact
Based . . . Delivering
Value to the Total
U.S. Aerospace
Enterprise
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You are Here
The “Burning Platform”
- Value Creation
• Value stream
focus
• Create value
• Eliminate waste
• Adapt quickly to
new challenges
• Get it faster with
fewer resources
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Lean Now Objectives
• Purpose:  Accelerate Transformation of
Total Enterprise (Government and Industry)
• Leverage our Collective Knowledge and Efforts
• Support Elimination of Barriers that Impede
Progress
• Capitalize on Government and Industry
Teamwork
• Result:  Enterprise-wide Capable and
Affordable Processes
• Stimulate an Environment that Quickly Responds
to New Challenges and Uncertain Circumstances
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Lean Now!
• Lean Now Background
• AF & LAI Concept – Supporting
Government Transformation
• Focus on Government-Industry
Critical Interfaces
• LAI Provides Venue, Coaches
and Common Methods/Tools
• “Design for Institutionalization”
• Status of Prototyping
• Wave #1 – 3 prototypes
• Contract Close Out (F-16)
• Test and Evaluation (F/A-22)
• Alpha Contracting (Global Hawk)
• Wave #2 – Launched
Effective Transformation Involves the Total Enterprise
… Lean Now Provides a Mechanism to Catalyze & Speed Transformation
Prototype Validate Institutionalize
W
av
e 
#1
W
av
e 
#2
AF
Industry
Def Agencies
DCMA,
DCAA, etc
Navy, Marines
Army
OSD
Congress
Status
St
ak
eh
ol
de
rs
10 - LMSC 8-9 September, 2003
©2003 Massachusetts Institute of Technology LMSC 9-9-03
AF
Industry
Defense Agencies
DCMA,
DCAA, etc
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Congress
Lean Now Provides a Framework
…for moving from a few prototype illustrations to
widely deployed use and achievement of agility?
Prototype Validate Widely
Deployed
Illustrated on
a Few
Programs
Illustrated on Many
Programs in Different
Venues
Policies in Place
and Training &
Measures In Place
Stakeholders
Involved
Critical
Processes
•T & E
•Contracting
•Systems Engr
•Risk Mgmt
•Decision Mking
•Issue Escal
•Etc
DR
AF
T
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Engaging Stakeholders Through
the LAI  Knowledge Cycle
Data
Workshops
Site Visits
etc.
Requirements
Research
LAI
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Implementation
Experience and
Lessons Learned
Knowledge
Collection
Products/New Knowledge
6 LAI Goals
Outcomes/
Measures
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Knowledge
Deployment
Consortium
Expertise
Achieve Total
Enterprise Value
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Transition-To-Lean Roadmap
Long Term Cycle Entry/Re-entry
Cycle
Focus on the Value
Stream
Initial
Lean
Vision
Short Term Cycle
Create & Refine
Transformation Plan
Lean
Transformation
Framework
Adopt Lean
Paradigm
Enterprise
Strategic
Planning
Focus on Continuous
Improvement
Outcomes on 
Enterprise 
Metrics
Implement Lean Initiatives
Enterprise 
Level
Transformation 
Plan
Develop Lean Structure &
Behavior
Detailed 
Lean
Vision
Environmental 
Corrective 
Action Indicators
Detailed
Corrective Action
Indicators
Decision to 
Pursue 
Enterprise 
Transformation
• Build Vision
• Convey Urgency
• Foster Lean
Learning
• Make the
Commitment
• Obtain Senior
Mgmt. Buy-in
• Map Value Stream
• Internalize Vision
• Set Goals & Metrics
• Identify & Involve Key
Stakeholders
•Organize for Lean Implementation
•Identify & Empower Change Agents
• Align Incentives
•Adapt Structure & Systems
•Identify & Prioritize Activities
• Commit Resources
•Provide Education & Training
• Monitor Lean Progress
• Nurture the Process
• Refine the Plan
• Capture & Adopt New
Knowledge
• Develop Detailed Plans
•Implement Lean Activities
+
+
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Lean Now…Supporting and Accelerating
the Lean Transformation of Government
• A Government Initiative…a Total
Enterprise Team Facilitated
Through The LAI Venue
• Leverages Collective Knowledge
To Eliminate Barriers…capitalize
On Government And Industry
Teamwork
• Industries Experience In Large
Scale Change
• Cadre Of Coaches… Subject
Matter Experts
• Spiral Approach
Accelerate Value Creation
And Eliminate Non-essential
Activity – Apply Lean
Principles To Government-
industry Critical Processes:
1.User-SPO-industry Program
Interfaces
2.AF-industry Business
Processes
3.AF-industry Operating
Processes
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Lean Now: The Collaborative LAI,
AF/DOD, and Industry Initiative
• Select Candidate Processes
• Select Candidate Programs
• Assign SMEs (Gove/Industry)
• Launch Prototype Projects
• Select Candidate Processes
• Select Candidate Programs
• Assign SMEs (Gove/Industry)
• Launch Prototype Projects
Outcome: Rapidly
Deliver Capability to
War Fighter
1: Leverage Collective
knowledge and
efforts
2: Eliminate barriers
3: Capitalize
government and
industry teamwork
4: Leverage prototypes
to drive deployment
5: Create environment
that quickly responds
to new challenges
and uncertain
circumstances
Government
Industry
Labor
Academe
The Process
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Applying Lean Principles
…LAI Tools & Methodologies
Deployed for Lean Now
22 - LAI Executive Board  Meeting 12 December, 2002
LAI Knowledge Cycle
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Lean Now - Nov 2002  30web.mit.edu/lean
Administrative Process Value Stream 
Map - Future State
Process Steps: 
21
62% reduction
Handoffs: 
5
90% reduction
Cycle Time: 
30 days
50% reduction
1st Pass Yield: 
100%
100% improvement
Source: Raytheon
Lockheed Martin Aeronautics Company
Lean NOW! F/A-22 Project Selection
Project Finalists
Criteria YES=3 NO=0 Maybe=1
Projects Musts Desirables
Involves 
AF 
No Neg. 
Impact on 
2002 
Deliveries
No Neg. 
Impact on 
JERT  
Changes W/I 
Control of 
Team
Complete 
by March 
03
First VSM/ 
Kaizen by 
Dec 12, 02
Reduce 
Cycle 
Time for 
Weapons 
System
Reduce  
Resource 
Requirements
Sufficient 
Visibility to 
Gain 
Momentum 
in AF
Transferable 
to Other AF 
Programs
Transferable 
to Other LAI 
Members Score
Weight 
Factor>>> 10 5 8 8 7 10 7 5
OFP Load 
and 
Prepare for 
Load 
(Kaizen)
YES YES YES 3 3 3 3 3 3 1 1 156
Software 
DR
YES YES YES 3 3 3 3 1 1 3 3 146
 Organize 
Work Place 
(5S)  at 
CTF
YES YES YES 3 3 3 1 3 1 3 3 144
DCMA 
Roles
YES YES YES 1 3 3 1 3 3 3 3 144
LAI venue allows coaches & trainers from all member
companies to support Government initiatives
I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e
F/A-22 Enterprise VSM 
Event Summary
 
Event Description:  Conduct a value stream analysis on the 
enterprise value stream for the F/A-22 weapon system focusing on the 
interface processes between the F/A-22 Team Members. 
Process Information:   Value stream mapping has been used as 
a tool on the F/A-22 Program.  Past VSM activity will be used as input for 
this event. 
Process Owner: Ralph Heath (LM) & 
                                    Col Thomas Owen  
Co-Leaders:  Don Handell (LM F/A-22) 
                    TBD (F/A -22 SPO) 
Coach:  Tracy Houpt (LAI SME) 
Value Proposition:  This activity will document the breadth of the 
F/A-22 value stream running from issuing RFP to processes that support 
the fielded system.  It will include the vertical integration of SPO, DCMA, 
LM, Boeing, & P&W.  Key interfaces at the horizontal and vertical 
boundaries will be documented and analyzed. 
 
Preliminary Objectives:   
          -Development of a detailed lean improvement plan 
   -- Clear, achievable targets in cost and span reductions 
              -- Data driven decisions on improvement areas 
              -- Milestone-driven schedule of lean events to achieve targets                                                           
 
Current Situation and 
Problems:  A strategic lean 
implementation plan across the entire F/A-22 
weapon system has not been developed.  
Plan is needed to help prioritize, schedule, 
and capture savings from future lean events 
to support F/A-22 Program Goals. 
Event Dates:  February 3-7, 2003 
   Wright Patterson AFB 
Team Members: 
Briggs (LM)   TBD (F/A-22 SPO) 
Baker (LM)   TBD (F/A-22 SPO) 
Alliston (LM)   TBD (F/A-22 SPO)  
Supply Chain – TBD (LM) TBD (P&W) 
Support – TBD (LM)  TBD (DCMA) 
Nuttbrock (Boeing)  TBD (DCMA) 
TBD (Boeing)   Handell (ELT Support) 
Stayley (ELT Support) 
Tier II IPTs Reps On Call  
 
Knowledge Deployment
Ten Years of Collaborative
Research and Experience
Pays Off!
Lean Now Tools & Methods
• LESAT (GLESAT)/TTL
• Lean Now Workshop
• Prototype Selection Protocol
• Event Planning Template
• Enterprise VSMs
• Root Cause Analysis
I n t e g r i t y  - S e r v i c e  - E x c e l l e n c e
Reconciliation
Root Cause Analysis
n Issue:
n Many of he inactive and active old, ugly contracts are unreconcilable
n Root Cause :
n Missing records/not reproducible
n i.e., Mods, Letters of Completion (LOCs), Letters of Transmittal
n Payment discrepancies (invoices not equal to funds received)
n Misapplied work in progress (WIP) (a.k.a unliquidated progress payments)
n Mismatched disbursements
n Contractor bills by CLIN; DFAS pays by ACRN
n Payment instructions not followed – algorithm applied
n Contract complexity - # of mods, # of ACRNs, # of CLINs
n By Product:
n Utilizing many stakeholder resources
n Diverted from other contract closeout work
n Many “tiger teams” established over many years
n Extra billings and contract mods
n Closeout delays (years)
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Lean Now Prototypes…Summarized
• F/A-22:  Operational Flight Program (OFP)
install timeline (Lockheed Martin, Boeing)
• Decreased timeline from 34 to 8 days
• Aggressively attacking new areas
• F-16:  Contract closeout (Lockheed
Martin, Boeing)
• Attacking policy constraints blocking efficient and logical
contract closeout
• Leveraging DCMA, DCAA, and DFAS participation
• Closing contracts with 3000 mods will free up huge
resources in manpower and funding ($Bs in Unliquidated
Obligations)
• GLOBAL HAWK:   Alpha Contracting
(Northrop-Grumman, Raytheon)
• First ever enterprise-wide VSM
• Attacking key cycle times and cost drivers
• Building better acquisition strategy
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Workshops Conducted Throughout
Prototype Projects
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F/A-22
Combined Test Force (CTF)
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F/A-22 CTF OFP Prep & Load Results
• Quantitative:
• Touch Time - Reduced by 30%
• Span Time - Reduced by 52%
• Number of People Involved - Reduced by 43%
• Rework - Reduced 100%
• Non-Value Added Steps - Reduced 60%
• Intangibles:
• Team Members Understand the Complete Process.
• Team formed for Future Process Improvements
• Similar event ran on production floor in Marietta, in Aug 02, with
similar results
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Where Are We Headed?
• Perform LESAT in Summer of 03
• Performed initial LESAT in Spring of 02
• Measure progress
• Follow-up on many F/A-22 Program identified areas
of improvement opportunities
• Elevate to folks that care & can influence change when
necessary
• Begin focusing on development of lean supplier
networks
• Compile Lean Now journey lessons learned &
observations
• Communicate & share with wave 2 prototypes
21 - LMSC 8-9 September, 2003
©2003 Massachusetts Institute of Technology LMSC 9-9-03
F-16
Inactive Contract Closeout
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Contract Close Out Prototype
…F-16 Team & LAI’s Structured Approach
• Lean Now: Objectives of Prototype
• Reduce Waste: backlog, cycle time, inefficient
use of human resources
• Add Value: Cost avoidance, savings, and
reduce cycle time
• Total Enterprise Team Involved
• SPO & ASC Business Management
• DCMA (Contract Management Offices, District
and HQ)
• DCAA (Field Support Offices, Regions)
• DFAS (Columbus, HQ AFMC Client Exec)
• LM PO & Functional Business Mgmt
• LM Shared Services
•Identified & Prioritized Barriers
•Data Gathering & Analysis
•Root Cause Analysis
•Recommended Solutions
•Reviewed/Shaped Solutions
•Committed to Implementation
• Within Team’s Control
• Requiring Elevation
Core Team Sr. Level Team
Elevate
Implement 
Now
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• Expansion of DCMA Q-Final authority to cost-type
contracts
• Estimated $0.24M cost avoidance on existing F-16 contract
backlog
• Develop cost-effective approach to closeout of small
value cost-type contracts ($10K or less)
• Estimated $2.4M cost avoidance on existing F-16 closeout
backlog
• Settlement process (versus ACRN bottom-line
reconciliation)
• Estimated three-to-seven year contract closeout cycle time
reduction
• Subcontract closure guidelines for assist audits
• May eliminate need for assist audits if Sub audited under another
contract
F-16 Contract Closeout Lean Initiative
Current Actions
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Global Hawk
Alpha Contracting
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Current Actions
• Documenting cost savings
• Affordability metrics being developed to track and confirm gains
• Evaluating proposals on Integrated Comm Suite for STE
and CMS
• Implementing alpha contracting process
• Event-based vs. schedule-based – exercising Goldblatt’s Theory
of Constraints
• Maturing Enterprise VSM beyond Tier I
• Focused on cycle time reductions for production and
development
• “Speed-to-market” critical for spiral development
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Future Plans
• Solidify gains via documentation and metrics
• New EMD Award Fee language requires contractor
to practice lean and document results
• Develop other lean team leaders within
program office
• Facilitates culture change and reduces bottleneck
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The Wave 2 Prototypes
Process Focus Prototype Supporting Industry Member
AEDC
Engine Development Turbine Engine Development
Rolls Royce (N.A), Pratt & 
Whitney
ESC
Flight Manual Development Joint Stars Flight Manauals
Northrop Grumman, Rockwell 
Collins
OO-ALC
Supply Chain Management Traveling Wave Tube Repair Raytheon, Textron
DAU
Course Development
Course Development Cycle 
Time Raytheon (RLI), MIT
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Wave 2 Launched…
The Journey Continues
• Turbine Engine
Development /Sustainment
• Flight Manual Development
• Supply Chain Management
• DAU Course Development
Supporting LAI Members
• Boeing, Lockheed Martin,
MIT, Northrop Grumman,
Pratt and Whitney,
Raytheon, Rockwell
Collins, Rolls-Royce,
Textron
Wave 2 Project SME Conference - Hosted
By LM Aeronautics, Marietta, GA
• Orientation for new SMEs
• Wave 1 project reviews, lessons
learned and
• Wave 2 project introduction
• Initial Engagement with Government
teams
Strategic Planning Events
Critical to Success of Lean Now
Initiative
• Enterprise
Definition/Boundary
Conditions
• LAI Interface
• Agile Acquisition and Lean
Now
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Test and Evaluation (F/A-22)
Lead LAI SME - LM
LAI SME Coaching Team
- Boeing
The Challenge…Leverage and
Institutionalize the Findings
Alpha Contracting (Global Hawk)
Lead LAI SME - N-G
LAI SME Coaching Team
- Raytheon
Project
Coordination
Network
The
Challenge!
 How to
institutionalize
the key
results?
Contract /Closeout (F-16)
Lead LAI SME - LM
LAI SME Coaching Team
- LAI
• Determine “current reality”
• Compare to LEM practices
• ID Gaps & Set Req’d   
Outcomes
• Gap Closure Plan
• Implement
• Show Results
• Spiral 1
• Spiral 2
• Spiral 3
• Spiral 4
Wave 2 Prototypes
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Summary and Next Steps
• Lean Now Provides a Mechanism to Support and
Accelerate Transformation Across the Total
Enterprise
• AF is Using Lean Now as one Approach to Identify
Improvement Initiatives for AF Corporate Board
Escalation to OSD
• Continued HQ DCMA & OSD participation in LAI and
Lean Now is Requested
• The LAI Venue Of Government – Industry – Labor – Academia
is Aligned To Support Government Transformation
• Lean Now is Focused on “Multi-Organizational Interfaces”
and Provides a Path to Institutionalizing
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Just Do it
Organic
Initiatives
External
Consultants
Academic 
Research
Other Industry
Support
LAI
